Liver injury induced by viruses, toxic chemicals, certain drugs and environmental pollutants, has been on the increase for the past few decades and recognized as a toxicological problem. Carbon tetrachloride is a xenobiotic that produces hepatotoxicity. Marjoram is popular herb for its beneficial or therapeutic health effect. The present study was carried out to investigate the hepatoprotective effect of marjoram against carbon tetrachloride intoxication in rats compared with drug (25mg/kg diet). Albino rats weighing 200 ± 5 g were subjected to hepatotoxicity by injection of (0.1 m1/100 g b.wt.) Ccla twice weekly for two weeks intraperitoneally except the control group. Rats were divided into 7 groups (n = 6) of non-hepatotoxicity , non-hepatotoxicity and treated, hepatotoxicity non-treated and hepatotoxicity treated with drug, marjoram powder or their essential oil . After 4 weeks the rats fed with spice or their essential oil supplied to hepatotoxic rats had significantly decreased levels of glucose. The treatment also resulted in a significant improvement in lipid profile, liver function and kidney function. However, a significant increase in the activities of superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-Px) and glutathione reduced (GSH) were observed in blood of hepatotoxicified rats treated with marjoram. The treated groups showed a significant decrement in thiobarbituric acid reactive substances (MDA) in serum. Since the study of induction of the redox enzymes is considered to be a reliable marker for evaluating the antiperoxidative efficacy of the spices, these findings suggest a possible antiperoxidative role derived from such essential oil. Treatment with spices marjoram or their essential oil reduced the histopathological liver, kidney, heart and spleen abnormalities associated with hepatotoxicity. Moreover to the anti hepatotoxicity effect it possess antioxidant potential that may be used for therapeutic purposes. The present study showed that marjoram was able to prevent or reduce the severity of carbon tetrachloride -induced liver injury.
Introduction
The liver plays an important role in detoxification of foreign substances, in the secretion of bile for digestion, and in the metabolic functions of various nutrients including carbohydrates, proteins, and fats Saleem et al., (2010) . Hence 
Materials and Methods
Spice sweet Marjoram (Origanum marjorana L.)was purchased from Pharmaceutical Science Laboratory, National Research Centre, Giza, Egypt .Silymarin was purchased from pharmacy . Carbon tetrachloride (Ccla): (99.9 purity) was purchased from Sigma Chemical Company. CcI4 (1 ml/kg b.wt. 
Extraction of essential oils from spices:
The essential oil of Marjoram (Origanum marjorana L.) spice was obtained by water distillation using a (Clevenger-type apparatus) for 4 hours. The separated volatile oil was dried over anhydrous sodium sulphate before holding glass bottles at -20°C, according to Guenther (1961).
Animals:
Forty two male Albino rats, average weight of 200±5 g. raised in the animal house of the Ophthalmology Research Institute, Giza , Egypt, were used in the present study. The rats were kept under normal healthy laboratory condition; temperature was adjusted at 25 ± 2 °C and 12 hour light -dark . Animals were adapted on free access of water , and fed for one week basal diet before the initiation of the experiment .
Composition of the basal diet (glkg) :
Casein,10%;cellulose,5%;corn oi1,10%; corn starch ,70% ; salt mixture, 4% and Experimental design: Seven equal groups each of six rats were housed in wire cages in a room temperature maintained at 25°C ± 2 and kept under normal healthy conditions. All rats body weights and food consumption were recorded every week for determination body weight gain. Rats of the first group (MI) kept as control negative (normal control) and fed on basal ration. Rats of the second group (M2) were used as positive control, fed on basal ration and was injected intraperitoneally by (0.1 m1/100 g b.wt.) Ccla twice weekly for two weeks. Rats of the third group (M3) fed on basal ration mixed with silymarin at concentration (25mg/kg diet) for 30 successive days and at the same time injected intraperitoneally by (0.1 m1/100 g b.wt.) Ccla twice week for two weeks. Rats of the fourth group (M4) fed on basal ration mixed with essential oil marjoram (Origanum marjorana L.)at concentration 300 mg/kg for 30 successive days. The fifth Group (M5) fed on basal ration mixed with 10% powder marjoram for 30 successive days. The sixth Group (M6) were fed on basal ration mixed with essential oil marjoram at concentration 300 mg/kg for 30 successive days and at the same time injected intraperitoneally by (0.1 m1/100 g b.wt.) Ccla twice weekly for two weeks . Rats of seventh group (M7) were fed on basal ration mixed with powder marjoram at concentration 10% for 30 successive days and at the same time injected intraperitoneally by (0.1 ml/100 g b.wt.) Cc14 twice weekly for two weeks.
Growth of rats:
The gain in the body weights was calculated by : Body weight gain = final weight-initial weight in grams.
Biochemical assay: At the end of the experimental period, blood samples were collected from the eye plexuses of animals on ice. Each sample was collected into both heparinized tube to obtain the plasma and into a dry clean centrifuge glass tube without any coagulation to prepare serum. Blood was left for15 min at room temperature, then the tubes were centrifuged for 15 min at 3000 rpm and the clean supematant serum was kept frozen at -20 'C until the time of analysis. Serum glucose was determined by Trinder ,1969 .Total cholesterol (TC.), high density lipoprotein (HDL), low density lipoprotein (LDL), VLDL-cholesterol and triglycerides (TG.) were determined by using the methods described by Weston ( 
Statistical analysis:
The obtained results were subjected to statistical analysis using the standard analysis of variance as outlined by Snedecor and Cochran (1980).
Results and discussion
The present study was carried out to elucidate the chemical composition of essential oil, nutritional and protective effect of marjoram (Origanum marjorana L.)in normal and on carbon tetrachloride (CcI4) induced cytogenicity and liver injury, using powder and essential oil marjoram for 30 days in male albino rats. The tested parameters were chemical constituents and histopathological examination of liver, heart, kidney and spleen in normal rats and rats injected with Cc14. Their effects and constituents are registered in tables and Photographs. Table (1) . From these results, it could be indicated that, 24 components were isolated from origanum marjorana essential oil. Sixteen component were identified and classified into 8 chemical categories namely, monocyclic terpenes (28.88%), bicyclic terpenes (9.97%), aliphatic hydrocarbons (1.22%), aromatic hydrocarbons (13.11%), alcohols (40.30%), esters (0.23%), phenols (0.43%) and bicyclic sesquiterpene (3.44%). These identified compounds accounted for 97.58% of the composition of origanum marjorana essential oil. The remainder portion, 2.42%, representing 8 unknown constituents. The first chemical group in Table ( 1) origanum marjorana essential oil was monocyclic terpenes which consisted of 4 compounds namely, Limonene (3.09%); phellandrene (0.64%), y-terpinine (15.70%) and a-terpinine (9.45%). These compounds were reported as constituents of marjoram essential oil by Freire et al., 2011 and Balfour et al.,( 2012c). The second recorded chemical group was bicyclic terpenes which consisted of 4 compounds namely; a-pinene (1.12%), Camphene (1.41%), sabinene (6.77%) and [3-pinene (0.67%). These compounds were reported as constituents of marjoram essential oil by Lis et al., (2007) . The third identified chemical group was aliphatic hydrocarbons which consisted of one compound namely; 13-myercene (1.22%). This compound was reported as constituent of origanum marjorana essential oil by Freire et al., (2011). The fourth identified chemical group was aromatic hydrocarbons which consisted of one compound namely; P-cymene (13.11%). This compound was reported as constituent of origanum marjorana essential oil by Baatour et al., (2012c). The fifth identified chemical group was alcohols which consisted of three compounds namely; linalool (2.64%), terpene-4-ol (34.46%) and a-terpineol (3.20%). Terpene-4-ol this compound was reported as the major constituent of origanum marjorana essential oil by Freire et al., 2011. The six chemical group recorded and identified in origanum marjorana essential oil was esters, one compound was found in it namely; linalyl acetate (0.23%).The seventh chemical group recorded and identified in origanum marjorana essential oil was phenols which consisted of one compound namely; namely; thymol (0.43%). The eighth chemical group was bicyclic sesquiterpene which consisted of one compound namely; B-caryophyllene (3.44%).
Effect of origanum marjorana powder and their essential oil on body and organ of experimental rats injected with Cc14: Data presented in Table ( 2) showed that initial body weights did not significantly differ among the groups and effect of feeding on ration mixed with powder and essential oil marjoram at 10 % and 300 mg/kg deit, respectively for 30 successive days with or without injection of carbon tetra-chloride ( twice / week for two weeks ) on body weight gain are recorded in the same Table . Body weight gain was significantly increased in rats feed on ration mixed with powder and essential oil marjoram when compared with other groups,these findings correlated with those Moreover, there were no significant differences in liver, kidney, heart and spleen relative organs weight in rats fed on ration mixed with powder and essential oil marjoram (with or without injection of carbon tetra-chloride ) compared with control(M1) group . On the contrary, there were increased significant differences in liver, kidney, heart and spleen relative organs weight in rats fed on silymarin and rats injected Cat (M2) in Table ( -Means, within the same column, followed by the same letter are not significantly different at < 0.05.
-Means are followed by the corresponding standard deviation
Effect of origanum marjorana powder and their essential oil on serum glucose and lipid profile levels in experimental rats injected with CcI4 : Table ( 3) displays the levels of serum glucose in normal and experimental animals. The data revealed a significantly increase (197.22 %) in blood glucose in rats injected with CcI4 compared to normal rats. Meanwhile, there was no change in concentrations of serum glucose of rats given powder and essential oil marjoram, but glucose concentrations were significantly higher in the serum of rats injected with CcI4. Rats fed on ration mixed with silymarin and (powder and essential oil) marjoram with injected Cc14 showed significantly decrease in glucose concentration than other groups. Total cholesterol and triglycerides concentrations did not induce changes in the serum of rats given powder and essential oil marjoram than the control (M1) group. The oxidation stress (injected with CcI4) significantly increased (107.87, 519.99 , 108.95 and 108.98 %), respectively in serum total cholesterol (TC), low density lipoprotein (LDL-C), very low density lipoprotein cholesterol (VLDL-C) and triglycerides(TG) .While HDL-cholesterol was significantly decreased (30.76 %), as shown in Table ( 3 ). Administration of the tested antioxidants improved or returned these values to the normal ones EL Bushuty and Shanshan (2012) reported that TC and TG were significantly decreased after feeding rats with marjoram .Meanwhile, Ozturk et al .,(2012) who reported that rats fed silymarin with injected CcI4 had significant decrease in glucose level. -Means, within the same column, followed by the same letter are not significantly different at < 0.05. -Means, within the same column, followed by the same letter are not significantly different at <0.05 -Means are followed by the corresponding standard deviation
Effect of origanum marjoram powder and their essential oil on serum (MDA) and on erythrocyte (SOD, Catalase, GSH-Px and GSH) levels in experimental rats injected with Ccla . Table (5) show the activity levels of serum malonaldehyde (MDA) ,enzymatic antioxidants, SOD, Catalase, GSH-Px and non-enzymatic antioxidant, GSH in erythrocyte, respectively, in normal and experimental rat groups. MDA, SOD, Catalase, GSH-Px and GSH did not induce changes in the rats given powder and their essential oil marjoram than the control (M1) group. These results agree with Babtour et al., (2012 b).The activities of serum maloaldehyde (MDA) activity was significantly increased .While the activities of enzymatic antioxidants (SOD, Catalase, GSH-Px) and non-enzymatic antioxidant (GSH reduced) were significantly decreased in rats injected with Ccla group (control) , when compared with the normal group. Supplementation of the experimental rat groups injected with CcI4 with marjoram powder and their essential oil increased the activities of enzymatic antioxidant, (SOD, Catalase, GSH-Px) and non-enzymatic antioxidant, GSH reduced level (Named et al., 2012). Hepatic injury induced by Ccl4 was associated with oxidative stress due to CCI4-induced free radical production and toxic. Park et al., (2010) . Oxidative stress plays an important role in chronic complications of rats injected with Ccla and is postulated to be associated with increased lipid peroxidation (Kalava and Menon, 2012). The cytotoxic action of injection with Ccla is associated with the generation of reactive oxygen species causing oxidative damage (Azlina et aL, 2011) .The increased free radicals produced may react with polyunsaturated fatty acids in cell membranes leading to lipid peroxidation. Lipid peroxide-mediated damage has been observed in the development of injected with CcI4. The increased lipid peroxidation in the serum of rats injected with Ccla may be due to the observed remarkable increase in the concentration of free radical in the serum of rats injected with Cc14. in e same column, followed by the same letter are not significantly different at <0.05. However, liver of rat from group silymarin (drug) showed congestion of central vein and granularity of the cytoplasm of hepatocytes (Slide 3) Tsai et al ., (2008) .Meanwhile, liver of rat from group (M7) showed slight dilatation of hepatic sinusoids slight vacuolization of hepatocytes (Slide 4). In addition, liver of rat from groups (M4, M5 and M6) showed no changes with apparent normal hepatocytes (Slide 1). In addition, Figure (1) showed the microscopic estimation of the kidney of the tested rat groups. Control, untreated rat group revealed a normal histological structure (Slide 1).
Meanwhile, kidney of rat from group injected with Ccla group (M2) showed vacuolation of epithelial lining renal tubules, dilatation and congestion of renal blood vessels associated with hypertrophy of glomerular tufts (Slide 2) JarmilloJuarez, (2008). However, kidney of rat from group silymarin (drug) showed granularity of epithelial lining renal tubules as well as atrophy of some glomerular tufts (Slide 3) Venkatanarayana et al ., (201 2) .Meanwhile, kidney of rat from group (M7) showed revealed vacuolations of epithelial lining renal tubules (Slide 4).While , kidney of rat from groups (M4, M5 and M6) showed no changes with apparent normal kidney (Slide 1).
Figure (2)
showed the microscopic estimation of the heart of the tested rat groups .Control untreated rat group showed apparent normal cardiac muscle fibers with no histopathological changes (Slide 1). Meanwhile, heart of rat from group injected with CcI4 (M2) showed vacuolation of some cardiac muscles fibers and granularity of other muscle fibers (Slide 2). However, heart of rat from group silymarin (drug) showed zenker's necrosis of sporadic muscle fibers (Slides 3) . Meanwhile, heart of rat from group (M7) showed no changes except vacuolations of sporadic cardiac muscles fibers (Slide 4). While, heart of rat from all groups marjoram (M4, M5 and M6) showed no changes with apparent normal heart (Slide 1). In addition, Figure (2) showed the microscopic estimation of the spleen of the tested rat groups. Control (M1), untreated rat group revealed a normal lymphoid follicles (Slide 1). Meanwhile, spleen of rat from group injected with CcI4 group(M2) showed lymphocytic necrosis and depletion (Slide 2). However, spleen of rat from group silymarin (drug) showed slight lymphocytic depletion (Slide3). Meanwhile, spleen of rat from all groups marjoram (M4, M5 M6 and M7) showed no changes with apparent normal spleen (Slide 4).
In conclusion; the concentration of lipid peroxidation is a successful indicator to the increment of free radicals in the injected rats with CcI4. Consequently, administration of marjoram powder and their essential oil significantly declined the levels of lipid peroxidation and thus prevent tissue damage. 
